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The etiology of pemphigus is unknown and contemporary
theories of its pathogenesis are supported by meager evidence.
It is believed unlikely that pemphigus is a vitamin deficiency or
an allergic manifestation and the conclusions that it is a virus or a
batterial disease are not accepted widely. The only aspect of
the pathogenesis upon which most investigators agree is a dis-
turbance of water and salt metabolism.
Cassaet and Micheleau (1) suggested such a disturbance in 1906. They noted
that patients suffering from pemphigus had a diminished excretion of chloride in
the urine. This observation was extended several years later by Baumm (2)
who inferred from observations on one patient that the diminished excretion of
salt was accompanied by a retention of this substance in the body. He observed,
further that the periods of retention coincided with exacerbations of the disease.
Stumpke (3), Urbach (4), Kartamischev (5), and others have reinvestigated this
phenomenon and have concurred in the earlier observations.
The methods available in the past for the study of metabolic disturbances were
not as adequate as are those in current use. Most of the conclusions, therefore,
were based upon assumptions and were not derived from direct observations.
Recently, improvements in methods for the determination of the concentration of
electrolytes in biological material and volume of body fluids have enabled us to
complement previous observations. These improved methods and others have
been employed in the present study of patients with pemphigus.
'This investigation was aided by the Corn Industries Research Foundation and
a specific grant from the James C. Melvin Fund.
2 The following persons aided in this study: Drs. E. L. Oliver, C. Guy Lane,
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The changes in the acid-base balance of the blood were our
particular interest and were investigated in most of the patients
in this series. Plasma, blood and interstitial fluid volumes and
kidney function were studied in several. An inducement of re-
missions is believed to have been achieved by certain specific
measures. Necropsies were performed on 7 patients. A brief
report of the findings are included in the case abstracts. It is
concluded that the pathogenesis of pemphigus is intimately
associated with one or more metabolic disturbances.
SUBJECTS
Observations on 34 patients will be discussed. All were ad-
mitted to the Skin Service of the Massachusetts General Hospital
or the Skin Clinic in the Out-Patient Department. In all except
3 patients there was agreement by two or more visiting physicians
on the diagnosis. No attempt was made to subdivide the types
of pemphigus beyond the simple designation of acute and chronic
pemphigus. Acute pemphigus may be distinguished clinically
by the early development of lesions in the mouth, a rapid ful-
minating course and a high racial susceptibility (in this series
80 per cent were Jews). Further, this form may be distinguished
chemically by certain changes in the acid-base balance of the
blood. Chronic pemphigus, on the other hand, progresses slowly
and may have prolonged asymptomatic periods. If mouth
lesions develop they appear late in the clinical course of the
disease. There is no characteristic racial distribution. Death
usually occurs from a complication due to age or lowered resist-
ance. The chemical constituents of the blood show slight
variations from the average range for normals. It is hoped that
there will be no confusion between our term acute pemphigus and
the malady known as malignant or acute butcher's pemphigus.
During the period of this study we did not see any patients with
butcher's pemphigus, nor was the diagnosis considered seriously
for any of them.
A diagnosis of acute pemphigus was made in 10 patients.
Twenty-one of the remainder were diagnosed chronic pemphigus.
It was undecided in one patient whether the correct diagnosis
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was chronic pemphigus or herpes gestationis. In two others the
differential diagnosis included chronic pemphigus, dermatitis
herpetiformis and erythema multiforme. The age at onset of
symptoms varied from 4 to 76 years. A complete medical his-
tory was obtained and a physical examination was done one or
more times on each patient. Routine laboratory studies, such as
blood counts, blood smears, blood Wassermann or blood Hinton
TABLE I
Concentration of constituents of serum of patients with generalized skin lesions




44 4 4 0
a
E 0 5 u a p, 5
m.eq. m.eq. m.eq. m.eq. m.eq. in.eq. mg. gm. mg.
per per per per per per per per perliter liter liter liter liter liter 100 cc. 100 cc. 100 cc.
P. D. Generalized cc- Mar. 21, 1936 151.2 141.5 4.8 24.4 98.8 18
zema
M. S. Scleroderma June 21, 1936 152.2 142.5 3.2 4.6 30.0 100.2 6.1 19
S. W. Dermato-myo- Nov.21, 1936 149.6 140.5 4.3 28.6 101.6 3.8 7.0 24
sitis
D. D. Scieroderma Dec. 14, 1937 150.4 139.0 4.2 4.5 105.4 4.1 6.1
F. G. Generalized pso- Mar. 15, 1938 155.0 142.0 4.3 28
riasis
B. Lupus erythe- June 8,1938 161.1 140.2 4.0 4.3 108.1 4.1 6.5 30
matosus die-
seminatus
O.K. Lupus erythe- Nov.11, 1938 151.5 140.0 4.6 23.5 37
matosus die-
seminatus
F. Sarcoid Nov.22,1938 148.5 140.4 4.2 5.5 98.9 7.2 23
P. Scleroderma Nov.28, 1938 150.6 138.6 4.7 5.3 4.4 6.0
148 139 4 4.5 24 100 3 6.0 20
Average range for normal persons — —. — — — — — —
155 141 5 5.5 28 106 4 7.5 35
tests and urine examinations were likewise done one or more times
on each patient. Only significant positive findings are included
in the case abstracts.
METHODS
The methods for the analysis of the chemical constituents of
the blood have been described (6). Blood and plasma volumes
were determined with the photocolorimeter using the method of
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Gibson and Evelyn (7). Interstitial fluid volumes were deter.-
mined by the method of Crandall and Anderson (8). The aver-
age range for normals of the Constituents of the blood as deter-
mined in our laboratory is given in Table I.
ABSTRACTS OF CLINICAL RECORDS
Acute pemphigus
Case 1. B. Z., an unmarried Russian Jewess, aged 30, was admitted to the
Massachusetts General Hospital, January 15, 1935, complaining of a generalized
bullous skin eruption of 2 months duration. Interspersed between the bullae
were many areas of denuded skin. The Nikolski sign was positive. A diet high
in vitamins was prescribed. During the hospital stay she was given three intra-
venous injections, 1000 cc. each, of 5 per cent dextrose in normal saline solution.
A 5 per cent solution of tannic acid was applied locally to the denuded areas. On
the 8th hospital day her temperature rose to 104°F. and the pulse rate to 135 per
minute. In spite of treatment many new bullae appeared and she became rapidly
worse. Following a short period of cyanosis on the 11th day after admission she
died suddenly.
Clinical diagnosis. Acute pemphigus.
Post mortem examination. The skin over the face, neck, breast, chest, legs,
and feet was extensively involved by lesions from which the epithelium had been
largely denuded. The entire area of the back from the neck to gluteal region had
no normal appearing skin. The largest denuded area was 20 cm. in diameter. The
heart was unusually small and weighed only 150 grams. The myocardium and
valves appeared normal. The adrenals were unusually large, weighing together 42
grams. The right adrenal was of normal color and consistency but the left was
deep red to black and appeared to be necrotic. It contained a cavity about 4 cm.
in diameter distended with blood. The entire gland was adherent to the perirenal
structures. Microscopically, the right adrenal was normal except for a small
hemorrhage in the medulla. The left adrenal was completely infarcted. Both
cortex and medulla were filled with a hemorrhagic and fibrinous mass. The
parenchymal cells were uniformly necrotic. The central vein was occluded by a
throinbus.
Anatomic diagnosi8. Pemphigus, hypertrophy of adrenals, thrombosis of left
adrenal vein, infarction of left adrenal.
Case . A. T., a married Russian Jewess, aged 55, was admitted to the Massa-
chusetts General Hospital, February 14, 1935, complaining of a sore mouth and a
generalized bullous skin eruption of 6 weeks duration. On the mucous lining of
the mouth, nose, on the conjunctiva of the eyes and on the skin of the abdomen,
back and extremities, there were denuded areas of various sizes. Many bullae
were present over the trunk and extremities. The Nikolski sign was positive.
A blowing systolic murmur was heard over the precordium. The Pels-Macht
test was 70 per cent. She was given a diet high in vitamins and sodium chloride.
In addition, she received daily for 6 days, 12 cc. of adrenal cortex extract, paren-
terally. She responded to the treatment and the appearance of her skin improved
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rapidly. Seven days after beginning treatment, she complained of sudden pain
in the right foot. Twenty-four hours later the entire leg was discolored. A
diagnosis of arterial occlusion was made. She became rapidly weaker, the blood
pressure dropped to 85/60 and later to 50/30. She died March 6, 1935.
Clinical diagnoses. Acute pemphigus, occlusion of right femoral artery.
Post mortem examination. Large areas of skin on the trunk and extremities
were encrusted and ulcerated. The lesions varied from 1 cm. to 15 cm. in diam-
eter. There were many non-crusted, pink colored bullae about the nares and
lips. The heart appeared smaller than normal. At the bifurcation of the aorta
there was an organized thrombus attached to the wall and extending into the right
common iliac artery. There were two ulcers in the duodenum which appeared to
be formed recently. The adrenals weighed 13 grams. Upon sectioning, the cor-
tical region appeared to be preserved, but the medullary portion was necrotic
and replaced by hemorrhages. It was estimated that each adrenal contained
about 3 cc. of fluid blood. Microscopically, the medullary portions of the açlre-
nals were separated. The parenchymal cells in the cortex and the remaining por-
tions of the medulla were well preserved.
Anatomic diagnoses. Pemphigus, adrenal hemorrhages, bilateral; duodenal
ulcers, acute; thrombus, right common iliac and right pulmonary arteries.
Case 3. A. R., a widowed American housewife, aged 66, was admitted to the
Massachusetts General Hospital, February 24, 1935, complaining of blisters in
her mouth and on her neck and arms in the preceding three weeks. During the
previous 15 months she had had three episodes of pruritus and out-cropping of
small vesicles on her skin. These had not disturbed her sufficiently to cause her
to seek medical advice. The development of large bullae accompanied by gen-
eral malaise which occurred shortly before admission to the hospital was a new
experience. The mucous lining of the mouth and nose and the skin of the chest,
back, abdomen and extremities were covered with many bullae and denuded areas
of skin. The Nikolski sign was present. From February 24, until March 18,
1935, 10 cc. of adrenal cortex extract was given daily. During this time there
were administered 400 mg. of crystalline vitamin C and 24 parenteral infusions of
1000 cc. each of normal saline solution. The prognosis was considered grave
during the first 10 days of treatment. Improvement was noted shortly after-
ward, however, and the development of bullae ceased. A few niaculo-papular
lesions continued to form. For this she was given Fowler's solution for 3 weeks
and small doses of viosterol daily for 8 weeks. She was discharged May 12, 1935,
in good physical condition. A follow-up note December, 1938, reported no new
skin lesions after discharge from the hospital.
Clinical Diagnosis. Acute pemphigus.
Case 4. M. W., a married Russian Jew, aged 60, was admitted to the Massa-
chusetts General Hospital, July 11, 1935, complaining of a sore mouth for 10
months and large blisters on the body for 6 weeks. On the conjunctiva of the
left eye there was a small erosion. The mucous membranes of the mouth were
covered with eroded and encrusted lesions. On the back and left elbow there
were many small bullae and a few denuded and encrusted areas. The Nikoiski
sign was present. The Pels-Maeht test was 44 per cent. A high calorie and
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high vitamin diet was prescribed. During the 5 weeks he was in the hospital he
was given the following: viosterol, 90 cc.; Harris yeast, 214 tablets; liver extract,
9 cc., parenterally; crystalline vitamin C, 300 mg. parenterally; tryparsamide,
3.0 gm. parenterally and large amounts of Fowler's solution. None of these
appeared to improve the skin lesions. Many new bullae appeared, areas of ulcera-
tion and encrustation increased and within one month most of the skin of the
body was involved. He died August 23, 1935, after 4 days of semi-coma. A
post mortem examination was not allowed.
Clinical diagnosis. Acute pemphigus.
Case 5. W. B., a married Russian Jew, aged 44, was admitted to the Massa-
chusetts General Hospital, November 7, 1935, complaining of generalized bullous
lesions of the skin for 3 months. Over the scalp, chest, and back were large areas
of denuded and encrusted skin. A few small vesicles were noted on the trunk and
legs. There were no lesions in the mouth. The Nikolski sign was present. A
high calorie and high vitamin diet was prescribed. During the 4 weeks he was
in the hospital he was given the following: Harris yeast, 99 tablets; Blaud's pills,
24 grams; cod liver oil, 240 cc.; liver extract, 24cc. parenterally and large amounts
of Fowler's solution. New lesions appeared daily and the clinical course became
progressively worse. Two weeks after admission, lesions were seen in the mouth
and many large bullae and denuded areas on the trunk and extremities were noted.
In the third hospital week, the temperature increased to 103°F. and coma super-
vened. The patient died December 3, 1935. A post-mortem examination was
not allowed.
Clinical diagnosis. Acute pemphigus.
Case 8. G. P., a 61 year old, married Italian laborer was admitted to the
Massachusetts General Hospital, November 27, 1935, complaining of a skin
eruption which first appeared 12 months previously. The lesions were described
as blisters and were confined to the forearms. They persisted for about 4 weeks
and disappeared. Four months before admission, papular areas appeared on the
mucous lining of the mouth, and on the skin of the cheeks, wrists and hands.
Shortly before admission, blisters reappeared. Many areas of the skin were
denuded and bled easily. The Nikoiski sign was positive. A high calorie and
high vitamin diet with added cod liver oil was prescribed. Various preparations
were applied locally. His condition became progressively worse with the de-
velopment of many large bullae and he was discharged against advice on the 14th
hospital day. After his return home, his condition was reported by his son as
slightly better. Approximately one month after discharge, however, he became
rapidly worse and died suddenly. No autopsy was allowed.
Clinical diagnosis. Acute pemphigus.
Case 7. A. K., a married Russian Jew, aged 53, was admitted to the Massa-
chusetts General Hospital, December 12, 1935, complaining of blisters on his
skin for 4 weeks. There were many bullae in the mouth and over the skin of the
chest, back, arms and thighs. The Nikoiski sign was present. The Pels-Macht
test was 52 per cent. A control period of 19 days without special treatment was
instituted. During this time many new bullae and large areas of denuded skin
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appeared. The general condition nf the patient was poor. For a period of 5
days beginning December 11, 1935, 100 mg. of crystalline vitamin C4 were given
intravenously, daily. This did not appear to influence the unfavorable course
of the disease. At that time the patient developed an acute toxic psychosis which
persisted for nearly 3 weeks. Because of the gravity of the condition and the
finding of a decreased concentration of serum sodium a course of adrenal cortex
extract and sodium chloride was begun. From January 10, 1936 to February 2,
10 cc. of adrenal cortex extract, parenterally, was given daily. From January 10,
to February 10, 100 mg. of crystalline vitamin C and 26 infusions of about 1000 cc.
each, of normal saline solution were given. Until the third week of January, the
condition remained very grave and many new bullae were observed. About 2
weeks after the beginning of the regimen, an improvement was noted and the
development of new bullae subsided. The last new bullae appeared February 9.
He was discharged February 25, 1936 in good physical condition. He was last
seen in January 1939. He had had no skin lesions or other medical complaints
since discharge.
Clinical diagnosis. Acute pemphigus.
Case 8. S. S., a married Russian Jew, aged 63, was admitted to the Massa-
chusetts General Hospital, July 11, 1938, complaining of blisters in his mouth for
4 months and on the feet, legs, abdomen, arms and buttocks for 2 weeks. There
was considerable crusting and denuding of the skin. The Nikolski sign was
positive. A control period of about 3 weeks was allowed to observe the rate and
degree of development of the new lesions. During this time, many new bullae
appeared and the general condition was poor. Beginning August 2, 1938, 10 cc.
of adrenal cortex extract5 and 1500 cc. of normal saline were given parenterally
each day. During the following week, new bullae continued to develop. The
temperature rose to 102° and 103°F., there was a mild toxic psychosis and the
prognosis appeared to be grave. About 10 days after the adrenal cortex extract
was started, improvement was noted. This continued until August 18, when the
extract was stopped temporarily. In the following 4 weeks, the saline injections
were continued and the general condition remained stationary. A few new bullae
were noted almost every day. On September 19, adrenal cortex extract was
resumed for 14 days. Late in September, the formation of new bullae ceased and
clinical improvement was most reassuring. Because of the progressive decrease
in the concentration of hemoglobin and serum protein, two transfusions of 500 cc.
each of whole blood were given. The patient was discharged October 6, 1938 in
excellent condition and not advised to take any medicine. At home a normal
routine of living was observed and except for some fatigue the patient had no
complaints. Three weeks after discharge and about 5 weeks after the last bullae
were noted, a few vesicles appeared on the hands. He was readmitted to the
hospital November 4, 1938, because of a rapid spread of new lesions. The course
during this relapse was similar to the first admission but the severity was never
alarming. Just as during the first admission he was treated with daily infusions
Much of this material was provided by Merck and Co., Inc.
Dr. David Klein of Wilson & Co. supplied us with generous quantities of this
material.
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of normal saline solution and adrenal cortex extract. From November 5, until
November 18, he was given 10 cc. of extract daily; then from this date until De-
cember 9, he was given 15 cc. of extract daily. The saline infusions were discon-
tinued the same day. A change in his clinical course occurred about November 18
and he continued to improve thereafter. No new bullae were observed after
December 6. He continued to have a few papular lesions, however, and the
ulceration in his mouth persisted. He was discharged December 21, 1938 in good
physical condition. He reported to the clinic four times in the succeeding
16 days. At each visit he was given 5.0 cc. of adrenal cortex extract. In spite
of this treatment new vesicles reappeared about January 1, 1939. He was read-
mitted to the hospital January 6, 1939. Scattered over many areas of the arms,
trunk and legs, were papules, vesicles, pustules, bullae and small excoriated erup-
tions. The mucous lining of the mouth was involved. His general physical
condition was thought to have been much better than on the first admission. On
the day of readmission he was given 2 cc. of salyrgan intravenously. This pro-
duced a diuresis, but apparently did not affect development of new bullae. His
condition became rapidly worse, and on January 16, adrenal cortex extract was
resumed. He received 15 cc. of the material parenterally for 25 days. He was
given also 17 grams of vitamin C parenterally, 2 transfusions of whole blood of
500 cc. each and 5 infusions of normal saline solution of 1800 cc. each. None of
this intensive therapy appeared to benefit him. The whole body, mouth and
eyes were involved with encrusted and excoriated lesions. He appeared to be
in extremis 10 days before death. He died following a short period of coma,
February 10, 1939. No autopsy was allowed.
Clinical diagnosis. Acute pemphigus.
Case 9. S. C., a married Russian Jew, aged 50, was admitted to the Massa-
chusetts General Hospital, October 7, 1938, complaining of an eruption in his
mouth for 10 weeks and on his face and shoulders for 8 weeks. He was acutely
ill. The mucous lining of the mouth and nose was covered with pustules and
encrusted blood. The face, scalp, shoulders and chest were covered with circular
and confluent areas of denuded skin. On the arms and legs were many large and
small bullae. There were few areas of normal appearing skin on the body. The
Nikoiski sign was positive. The patient was given daily, for 7 days, 1500 cc. of
normal saline solution intravenously. During this time he became steadily
worse and the prognosis appeared grave. On October 14, 1938, he was started on
adrenal cortex extract in addition to the salt solution. From October 14, until
October 29, and from November 18, until November 26, he was given, in three
divided doses, 10 cc. of extract, daily. From October 29 until November 18, he
was given 15 cc. of extract, daily, in three divided doses. On October 20, 28, and
31, respectively, he was given a transfusion of 350 cc. of citrated blood. On
November 3, improvement was noted for the first time. This improvement
continued with only minor relapses and no new bullae were observed after No-
vember 10. He was discharged December 3, 1938 in very good condition. All of
the skin lesions had healed and the patient had been ambulatory on the ward for
about 10 days. Four days after discharge, small blisters appeared on the left
hand, which were followed by mouth lesions. He was readmitted to the hospital
December 12, 1938. Development of many new bullae were noted in the suc-
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ceeding week. His condition became rapidly worse and on December 21, the
administration of adrenal cortex extract was resumed. During the following 10
days he was given a total of 90 cc. of extract. From December 30, 1938 until
February 24, 1939, he was given 15 cc. of extract daily. He was also given 21
infusions of normal saline solution, 1800 cc. each; 60 mg. of thiamin chloride
parenterally; 2 transfusions of whole blood, 500 cc. each and 17 gm. of suiphanil-
amide. During the first month after admission, an improvement was noted.
For a few days the development of new bullae ceased. By the middle of January,
1939, however, many new bullae appeared and he became progressively weaker
and sicker. He died February 25, 1939 with general exhaustion and broncho-
pneumonia superimposed upon pemphigus. No autopsy was allowed.
Clinical diagnoses. Acute pemphigus, pneumonia.
Case 10. C. 0., a married Jewish salesman, aged 57, was admitted to the
Boston City Hospital, October 21, 1938, complaining of a sore mouth for 3 months
and pustular lesions on the body for one week. In the first three and a half
weeks after admission his condition became steadily worse. Many bullae
appeared in the mouth and on the face, arms, trunk and scrotum. During this
time he received sulphanilamide, 6 gm. daily for 2 days and 4 gm. daily there-
after for 7 days. Following this, nicotinic acid 500 mg., and liver extract, 10 cc.
i. m., were given every second day for 6 days. An unknown amount of vitamin C
was gi\ren also. None of these drugs appeared to prevent the progression of the
lesions and on November 5, 1938 his condition was grave and he was placed on the
danger list. On November 15, he was started on adrenal cortex extract, paren-
terally, and salt solution intravenously. From this day until December 6, he
received about 200 cc. of adrenal cortex extract and 10 infusions of about 2000 cc.
each of normal saline solution. Eight days after beginning treatment, hi con-
dition appeared to improve. Many new lesions appeared but most of the old
ones healed rapidly. The adrenal cortex extract waB stopped December 6, but
the daily infusions of salt solution were continued. During the following 2 weeks
his condition became rapidly worse and at one time he was thought to be in
extremis. From December 20, to December 30, he was given 10 cc. of adrenal
cortex extract and a 2000 cc. infusion of salt solution, daily. Considerable clinical
improvement was noted but new lesions continued to develop. After the dis-
continuation of extract for 5 days it was resumed January 5, 1939 and continued
for one month. Parenteral salt solution was given on 21 days in this interval.
He was transferred to the Massachusetts General Hospital, February 14, for
further treatment. From February 25, until March 6, he was given about 200 cc.
of adrenal cortex extract, parenterally, and a transfusion of 500 cc. of whole blood.
No improvement was noted and he became progressively weaker. Most of the
skin of the trunk was involved with excoriated and encrusted lesions, but the
skin of the lower arms and legs was almost intact. He died March 7, 1939.
Clinical diagnosis. Acute pemphigus.
Post mortem examination. The skin of almost the entire trunk was involved
extensively by lesions from which the epithelium had been largely denuded.
There were a few consolidated areas, apparently bronchopneumonia, scattered
through all of the lobes of the lungs. Three parathyroids were normal in size;
one was markedly enlarged. It weighed 0.21 gm. All of the parathyroids were
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slightly pale in color. Microscopically, spermatogenesis appeared to be absent
in the testes. The interstitial tissue showed a diffuse fibrosis and edema. The
enlarged parathyroid showed numerous small acini. The individual cells were
not enlarged. The process had the appearance of adenoma but was consistent
with hyperplasia. The other endocrine glands appeared normal.
Anatomic diagnoses. Pemphigus, bronchopneumonia, hypertrophy of one
parathyroid.
Chronic pemphigus
Case 11. L. J. D., a single American laborer, aged 26, was admitted to the
Massachusetts General Hospital, July 17, 1934, complaining .of a weeping and
bullous eruption of the body for 7 months. The Nikoiski sign was present.
The Pels-Macht test was 55 per cent. He remained in the hospital more than
8 months. Many of the bullae became infected and during the first two months
his temperature chart showed wide daily fluctuations. He became mentally
depressed after this and threatened several times to take his life. He was given
large amounts of viosterol, vitamin A, Brewers' yeast tablets, parenteral liver
extract and iron cacodylate without benefit. He was discharged to a state
hospital on April 4, 1935. No follow-up report is available.
Clinical diagnosis. Chronic pemphigus.
Case 1.. W. E. L., a married American locomotive engineer, aged 52, was
admitted to the Massachusetts General Hospital, November 6, 1934, complaining
of blisters on his body for about 5 months. Immediately preceding the onset he
had had several teeth of his lower jaw extracted. Scattered over the body, on
the forehead, neck, shoulders, arms, abdomen and back, were many bullae and
encrusted lesions. In the mouth there were several areas denuded of normal
mucous membrane.
The Pels-Macht test was 70 per cent. A high vitamin and high calorie diet
was prescribed. Parenteral iron cacodylate, 0.234 gm., parenteral liver extract,
12 cc. and large amounts of Fowler's solution and iron ammonium citrate were
given during the two months following admission. The patient was discharged
February 15, 1935. The skin condition was believed to be unchanged. In the
following four years, he reported to the clinic at infrequent intervals. There
was only one 14 days period during this time that he did not develop new vesicles
or bullae. He was last seen in the clinic on January 12, 1939. At that time his
skin condition was unchanged.
Clinical Diagnoses. Chronic pemphigus.
Case 13. A. P. 0., an unmarried American female school teacher, aged 54, was
admitted to the Massachusetts General Hospital, February 28, 1935, complaining
of blisters on the body for more than 18 months. During this time she was given
a high vitamin diet, treated locally with many preparations, and internally with
the following; gold, sodium thiosulphate, calcium gluconate, viosterol, Fowler's
solution, and small-pox vaccine. None of these were associated with a satis-
factory regression of the lesions. On admission the Nikolski sign was present.
There was pitting edema of both ankles and feet. The Pels-Macht test was 62
per cent. A blood culture showed hemolytic streptococci, in both flasks. During
METABOLIC STUDIES ON PATIENTS WITH PEMPHIGUS 41
the first week after admission new bullae and vesicles appeared in increasingly
large numbers. A septic type of temperature followed and continued until death
on March 14, 1935. She died of a septicemia superimposed on chronic pemphigus.
Clinical Diagnoses. Chronic pemphigus, hemolytic streptococcus septicemia.
Post mortem examination. There were many encrusted and bullous lesions
scattered over the entire body. Several of the lesions formed confluent areas of
30 to 40 cm. in diameter. The left pleural cavity was obliterated by dense fibrous
adhesions. The external surface of the liver showed a patchy infiltration with
fat. Microscopically, the liver cells were extensively and diffusely vacuolated
with fat. The portal spaces contained a large number of cells. In the deep layers
of the cortex of the kidney there was patchy infiltration with cells predominately
polymorphonuclears and lymphocytes. The other organs appeared normal.
Anatomic diagnoses. Pemphigus; pleuritis, chronic fibrous left; fatty degen-
eration of the liver.
Case 14. M. T. H., an unmarried Irish housemaid, aged 28, was admitted to
the Massachusetts General Hospital, September 24, 1935, complaining of blisters
in the axillary regions, mouth, face, back, abdomen and legs for several months.
Eight months before admission, she spent 12 weeks in another hospital. Because
of frequent attacks of tonsillitis, tonsillectomy was advised and performed in
thdt institution. On admission the entire body showed discrete, discoid scabs
and bullae which varied from 1 cm. to 5 cm. in diameter. The Pels-Macht test
was 60 per cent. The patient remained in the hospital for 3 weeks. She was
treated with large amounts of liver extract and vitamin C, parenterally, but there
appeared to be no change in her general condition. A follow-up letter from her
physician in January 1939, stated that her skin lesions had persisted and that she
continued to be a chronic invalid.
Clinical diagnosis. Chronic pemphigus.
Case 15. D. W. H., an unemployed American, aged 68, was admitted to the
Massachusetts General Hospital, February 25, 1936, complaining of a macular
eruption on the abdomen for about 3 months and a bullous eruption over the other
parts of the body for 2 months. There were only a few areas of normal appearing
skin on the body. The Nikoiski sign was present. No special treatment was
applied locally or administered internally. Improvement was progressive, how-
ever, and 6 weeks after admission he had ceased forming new bullae. He was
discharged April 28, 1936. At this time the skin had healed satisfactorily and
the only abnormal appearance was areas of pigmentation at the sites of previous
bullae. He was seen 2 years after discharge and had had no skin lesions in the
intervening period.
Clinical diagnowis. Chronic pemphigus.
Case 16. 5. J., a married Canadian housewife, aged 77, was admitted to the
Massachusetts General Hospital, February 27, 1936, complaining of a papular
skin eruption of more than 14 months duration. This was noticed first on the
legs following the application of adhesive tape used in the treatment of varicose
ulcers. About 6 weeks later blisters appeared on various parts of the body. She
was referred to the hospital after she had been bed-ridden for about 2 months.
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Distributed diffusely over the entire body were bullae and denuded and encrusted
areas of skin. The Nikoiski sign was present. The heart rate was irregular and
the sounds were of poor quality. There was a systolic murmur heard at the apex
and at the base. There was generalized arteriosclerosis. The Pels-Macht test
was 78 per cent. The patient developed signs of cardiac failure within a few days
after admission to the hospital. This became the chief therapeutic problem.
The urine showed traces of albumin and white cells in the sediment. New bullae
were noted at frequent intervals and there was no noticeable improvement in the
condition of the skin. Death occurred on March 24, 1935 from cardiac failure.
Clinical diagnose8. Chronic pemphigus, generalized arteriosclerosis.
Post mortem examination. Over large areas of skin on the chest, abdomen, and
extremities were vesicular, bullous, pustular and encrusted lesions. They varied
from 3 mm. to 15 cm. in diameter. There were a few pigmented areas of skin.
The anterior portion of the upper lobes of both lungs was over-distended. There
was diffuse thickening of the descending branch of the left coronary. The aorta
showed considerable atheroma which was most marked in the abdominal portion.
Microscopically, the alveoli of the lungs showed a moderate degree of emphysema.
A few of the renal glomeruli showed complete hyalinization. In the adrenals
there was an occasional small focus of lymphocytic infiltration, especially in the
region of small necrotic areas.
Anatomic diagnoses. Pemphigus; pulmonary emphysema; arteriosclerosis,
moderate, coronary and aortic; chronic vascular nephritis.
Case 17. E. A. H., a married Swedish housewife, aged 64, was admitted to
the Massachusetts General Hospital, April 1, 1936, complaining of an eruption in
her mouth for about 10 months. She was treated locally with various prepara-
tions with some benefit. Six weeks before admission, however, she noticed
vesicles on the conjunctiva of the left eye. These were followed by bullae on
the chest, arms and feet. On admission the patient was acutely ill. Scattered
over the body were many vesicles and bullae. There were few areas of normal
appearing skin. The mucous lining of the mouth and vagina contained denuded
areas. The left eye was partially closed and the conjunctiva was injected. A
high vitamin diet was prescribed but little food was ingested. Many new bullae
appeared and the general condition became increasingly serious. Three weeks
after admission her temperature rose over 106°F., and she died shortly afterward.
There was no evidence of any contributory cause of death. No autopsy was
allowed.
Clinical diagnosis. Chronic pemphigus.
Case 18. J. L., a married American housewife, aged 25, was admitted to the
Massachusetts General Hospital, June 22, 1936, complaining of blisters in her
mouth for 4 months and a generalized bullous eruption for 3 months. From the
scalp to the soles of the feet and including the mouth, she was covered with
papules, vesicles, bullae, denuded and encrusted areas of skin. The Nikoiski
sign was present. Ultraviolet light and Fowler's solution were given daily.
During the two weeks stay in the hospital no improvement was noted. She was
discharged to a home for the care of chronic diseases. No follow-up report is
available.
Clinical diagnosis. Chronic pemphigus.
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Case 19. A. L. K., a widowed American housewife, aged 72, was admitted to
the Massachusetts General Hospital, September 28, 1936, complaining of blisters
and sore spots in her mouth and left eye for about a year. On the palate and
mucous lining of the cheeks were many ulcerated areas covered with a loosely
attached membrane. In the left eye there was scar tissue between the palpebral
and bulbar conjunctivae. The lids were red and encrusted. On the chest and
legs and about the arms were many ecchymotic areas. There was slight pitting
edema of the shins. Many of the joints of the hands and of the feet were enlarged
and showed some limitation of motion. A high vitamin diet was prescribed.
She was given elixir of ferrous sulphate daily and about 440 cc. of viosterol
between October 1, and November 18. She was discharged November 19, 1936
unimproved. She was last seen in March, 193 at which time her condition was
essentially unchanged.
Clinical diagnoses. Chronic pemphigus, hypertrophic arthritis.
Case O. C. S., a married Jewish American housewife, aged 50, was admitted
to the Out Patient Department of the Massachusetts General Hospital, October
6, 1936, complaining of blisters and sores in her mouth and left eye for more than
3 years. No bullae were seen on admission. The PeIs-Maeht test was 60 per cent.
The patient was treated with a high calorie and high vitamin diet. There ap-
peared to be no change in her general condition. Some time later at another
hospital. she was given large amounts of viosterol without improvement. No
subsequent report is available.
Clinical diagnosis. Chronic pemphigus.
Case 1. D. S., an American boy, aged 4, of Lithuanian parents was admitted
to the Massachusetts General Hospital, February 3, 1937, complaining of blisters
on the skin for nearly 6 months. They first appeared on the trunk, but spread
rapidly to the face, arms and legs. The Peis-Macht test was 57 per cent. A high
vitamin and high calorie diet was prescribed. From March 1, until April 17, he
was given 290 cc. of adrenal cortex extract, parenterally. From March 1, until
May 7, he was given also large amounts of iron amnionium citrate and viosterol.
He appeared to improve considerably when he was given adrenal cortex material
and salt solution but at no time was he free from bullae. He was discharged
July 3, 1937 unimproved. He returned to the clinic at infrequent intervals. He
had relapses and remissions but his skin was never clear. A report fromhis local
physician in November 1939 mentioned that there was little change in the skin
lesions in the interim.
Clinical diagnoses. ? Chronic pemphigus, ? dermatitis herpetiformis.
Case . J. O'M., a married American boiler tender, aged 59, was admitted
to the Massachusetts General Hospital, April 7, 1937, complaining of a papular
eruption over the body for about 4 months. The papules were noted first on the
scalp, then on the chest, back, arms and feet. A few large blisters appeared, but
persisted only a few days. On admission, vesicles and bullae were present on
the back. The Nikoiski sign was positive. There was a fine Parkinsonian tremor
of both hands. From April 25 until May 3, he was given 12 cc. of viosterol daily.
Various drugs were applied locally. Two weeks after admission he developed a
mild depressive psychosis. On May 21, he became very weak, the respiratory
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rate increased to 38 per minute and the temperature to 104°F. He lapsed into a
coma and died May 23, 1937. No autopsy was allowed.
Clinical diagnosis. Chronic pemphigus.
Case 23. E. H., a married Swedish iron-worker, aged 74, was admitted to the
Massachusetts General Hospital, June 29, 1937, complaining of a bullous eruption
of the skin for about a year. The patient remained in the hospital 2 weeks.
During this time many vesicles and bullae appeared. On discharge it was
believed that his condition was essentially unchanged. On November 11, 1937,
he was readmitted to the hospital because of new crops of bullae and vesicles.
The Nikolski sign was positive. Following this admission he was in the hospital
2 months. Many drugs were applied locally and his condition fluctuated. In
the main, however, he improved and on discharge he had no new bullae or vesicles.
His skin was dry and covered with crusts. Shortly after returning home many
new bullae appeared and his mental condition required further hospitalization.
He died February 15, 1938 in a local hospital presumably of a cerebral accident.
A post mortem, examination was not allowed.
Clinical diagnosis. Chronic pemphigus.
Case 24. E. J. H., a married German coach decorator, aged 73, was admitted
to the Massachusetts General Hospital, September 6, 1937, complaining of blisters
on the skin of his feet and arms. The present illness began 12 days before admis-
sion following the sting of a wasp on the thumb. Severe pruritus and blisters
appeared shortly after this. A few days later blisters appeared on the feet
and arms. On admission the neck, arms, hands, abdomen, thighs and feet
showed many large and small bullae and encrusted areas of skin. There was
pitting edema of both ankles. The Pels-Macht test was 62 per cent. The patient
was given viosterol in increasing amounts up to 3 cc. per day. The lesions on
his skin began to disappear and as they did, areas of dark brown pigmentation
remained. He was discharged after 3 weeks in the hospital. During the follow-
ing 5 months he was readmitted to the hospital three times for recrudescence of
the bullous eruption. On the second admission he was given 3 cc. of viosterol
daily for 3 weeks. This appeared to be very beneficial and he was discharged
improved. Shortly before his last admission he had a cerebral accident and
became paralysed on the left side. A new crop of bullae were noted after he had
become bedridden. On examination his heart was fibrillating and he developed
signs of early cardiac failure. Signs of pneumonia were observed a fe* days
later and he died 7 months after the onset of pemphigus.
Clinical diagnoses. Chronic pemphigus, cerebral hemorrhage, broncho-
pneumonia.
Post mortem examination. There were many bullae and groups of excoriated
lesions scattered over the body. There was a verrucous and nodular lesion
encircling the esophagus in its middle third. The right lung showed several
areas of consolidation. The surface of the kidneys was depressed by considerable
scarring. There were 2 areas of softening in the right parietal region of the brain.
The microscopic findings confirmed the gross findings. There was generalized
arteriosclerosis. The kidneys showed many hyalinized glomeruli and intimal
thickening of the vessels. There was cystic degeneration of the adrenal medullae.
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Themucous membrane of the esophagus was partially replaced by a rapidly grow-
ing epidermoid carcinoma.
Anatomic diagnoses. Pemphigus, epidermoid carcinoma of esophagus;
cerebral thrombosis, multiple; nephritis, chronic vascular; generalized arterio-
sclerosis.
Case 5. G. B., a widowed Swedish housewife, aged 55, was admitted to the
Massachusetts General Hospital, April 25, 1938, complaining of blisters in her
mouth during the previous 3 months. Shortly before admission she noticed
vesicles on her shoulders, trunk, hands and feet. The Pels-Macht test was 58
per cent. During the three weeks in the hospital no significant change in the
clinical condition occurred. On discharge she had many bullae on the body.
No recent follow-up report is available.
Clinical diagnosis. Chronic pemphigus.
Case 6. D. M. H., a colored American housewife, aged 26, was admitted to
the Massachusetts General Hospital, May 28, 1938, complaining of blisters in
her mouth and on her body for more than 6 months. She remained in the hos-
pital 3 weeks. During this time the lesions on the skin cleared up and those in
the mouth improved. She was discharged June 16, 1938. At frequent follow-up
visits to the Out-Patient Clinic it was observed that she continued to develop
new bullae. She was last seen May, 1939.
Clinical diagnosis. Chronic pemphigus.
Case 7. D. F., a married American housewife, aged 19, was admitted to the
Massachusetts General Hospital, June 16, 1938 in the 6th month of pregnancy.
She complained of blisters on the skin of the feet for 4 weeks. The area of blisters
increased rapidly and within 2 weeks had included face, arms, trunk and legs.
The Nikolski sign was present. Foetal heart sounds were audible. There was
pitting edema of the ankles. The Pels-Macht test was 66 per cent. The patient
remained in the hospital about 10 weeks after the first admission. In the first
weeks she continued to have many new bullae and no improvement in her skin
condition was observed. Early in August 1938, some improvement was noted
and within 10 days she was much better. On August 23, she had no vesieles or
bullae and she was discharged to her home. Because of her anemia she was given
2 transfusions of 500 cc. each of whole blood and large amounts of ferrous sulfate.
She had been home only 2 days when many vesicles appeared on the skin and
pruritus became intense. She was readmitted to the hospital August 29, 1938.
Physical examination showed a generalized vesicular rash on the arms, trunk,
and legs. No large bullac were seen. There was pitting edema of both ankles.
After 8 days she was transferred to the Boston-Lying-In Hospital and subse-
quently delivered a normal female baby. She remained free of symptoms until
January 1939. A few papules appeared over her body at that time. These dis-
appeared subsequently.
Clinical diagnoses. ? Chronic pemphigus, ? herpes gestationis, pregnancy.
Case p48. R. P., a married Italian housewife, aged 48, was admitted to the
Massachusetts General Hospital, September 20, 1938, complaining of blisters
and a rash on the arms for 2 months. Following an upper respiratory infection
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more than 2 months before, the patient noticed large red blisters on the thighs.
These spread to involve the back, abdomen and lower legs. One week before
admission the mucous lining of the mouth became ulcerated and many small
blisters were noted on the legs. The Pels-Macht test was 49 per cent. During
the first 10 days after admission many new bullae were observed. Improvement
was rapid from this time on, however, and no new lesions were noted after Octo-
ber 17. She was discharged October 25, in good condition. On December 10,
1938 she made her last visit to the Out-Patient Department. No skin lesions
were seen at that time.
Clinical diagnosis. 7 Chronic pemphigus, ? erythema multiforme.
Case 9. C. Ma., a married American caretaker, aged 69, was admitted to the
Massachusetts General Hospital, October 28, 1938, complaining of blisters on his
body for more than 9 months. He had previously been in good health and knew
of no inciting agent. The blisters appeared first on the forehead, later on the
arms, hands, chest and legs, and eventually inside of the lower lip. On admission
the Nikoiski sign was positive. There was pitting edema of both ankles. The
patient remained in the hospital 2 months. He continued to develop new
bullae but his general condition improved considerably. Early in January the
formation of new bullae subsided appreciably. He was discharged January 12,
1939. He continued to improve at home. When last seen May 26, 1939, only a
few small blisters on the extremities were seen.
Clinical diagnosis. Chronic pemphigus.
Case 30. C. Me., a widowed Jewish American housewife, aged 57, was admitted
to the Massachusetts General Hospital, January 16, 1939, complaining of small
crops of blisters on her body which were first noted three years before. They ap-
peared on the hands and face at that time and lasted only a few days. Recurrence
was observed about 4 times a year during the 3 year period. These were never in-
capacitating. One month before admission she noticed a small lesion in the right
eye. On admission the palpebral conjunctiva was swollen and there were adhe-
sions to the laclirymal sac. The soft palate and tonsillar pillars were scarred and
adherent to the post-pharyngeal wall. There were no lesions on the skin. The
Pels-Macht test was 65 per cent. Local applications were prescribed for the
eye. No other treatment was given. The patient was discharged February 9,
1939. She was last seen on May 11, 1939. At that time her condition was
unchanged.
Clinical diagnosis. Chronic pemphigus.
Case 31. F. Ma., a single American retired laborer, aged 78, was admitted to
the Massachusetts General Hospital February 7, 1939, complaining of a skin
eruption for 6 weeks. Blisters appeared first on the wrists. They ruptured
easily leaving large areas of denuded skin. The arms and legs were involved
later. On admission the conjunctivae of the eyes were involved in addition to
diffuse mouth and cutaneous involvement. There was pitting edema of the
ankles. The patient remained in the hospital for only a few days. No follow-up
report is available.
Clinical diagno8es. Chronic pemphigus, arteriosclerosis, generalized.
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Case 3. K. S., married American housewife, aged 67, was admitted to the
Massachusetts General Hospital, February 14, 1939, complaining of a generalized
skin eruption for 18 months. On admission the entire body showed many discrete
lesions, sharply outlined against normal skin. The lesions included intact bullae,
weeping erythematous plaques, dry scaly plaques and pigmented areas. There
was alopecia of the scalp and thinning of the finger-nails. A high calorie diet
was prescribed. She remained in the hospital only a week. No significant im-
provement in the skin lesions was noted. No follow-up report is available.
Clinical diagnosis. Chronic pemphigus.
Case 33. B. B., a Swedish-born laborer, aged 45, was admitted to the Massa-
chusetts General Hospital, February 27, 1939, complaining of a papular rash on
his shoulders and back for 3 months and blisters over the body for 7 weeks. The
blisters appeared to form at the site of the papules. A few days before admission
blisters appeared on the face. He was given sulphanilamide, 2 gm. per day, by
his local physician, which appeared to give some benefit. Large areas of exfolia-
tion appeared which prevented his continuing at his job, however, and admission
to the hospital seemed advisable. On admission almost all of the skin of the body
showed erythema, erythematous wheals, excoriations or small bullae. The Nikol-
ski sign was positive. The patient remained in the hospital until March 7, 1939.
After the first two weeks a slow but gradual improvement was noted. Erythema
and small bullae persisted but the excoriations healed. The Nikolski sign
continued to be positive. He was followed in the Out-Patient Department regu-
larly after discharge. When last seen, May 17, 1939, the skin on his legs was
thought to be improved but the back showed several denuded areas.
Clinical diagnosis. Chronic pemphigus.
Case 34. M. B., an American woodworker, aged 77, was admitted to the
Massachusetts General Hospital, February 28, 1939, complaining of a generalized
skin eruption for 8 months. Blisters appeared on the hips and feet about 6 weeks
before admission. Four weeks before admission the conjunctivae became
inflamed. Between 1932 and 1936, he received several treatments by x-ray and
radium for cancer of the mouth. There was no recurrence. Most of the skin
of the body was encrusted on admission. The conjunctivae were reddened and
edematous. A few vesicles were scattered over the body. The patient remained
in the hospital 5 weeks. The urine showed traces of albumin and many granular
casts. There was some improvement in the skin condition at first although this
did not persist. During the last two weeks of his hospital stay he became increas-
ingly stuporous. An increase of the serum non-protein nitrogen to 122 mg. per
100 cc. accompanied this change. He died in uremia.
Clinical diagnoses. Chronic pemphigus, chronic nephritis, arteriosclerosis,
generalized.
Post mortem examination. The entire skin surface was involved by lesions
which varied from small depressed, reddish brown areas over the trunk and upper
extremities to elevated areas over the legs. There were few areas of normal
appearing skin. At the esophageal-cardiac orifice on the posterior wall, there
was a shallow ulceration with sharp, non-elevated and non-indurated edges which
measured 2 cm. in diameter. The ulcer appeared to be of recent origin. The
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coronary arteries showed diffuse eccentric arteriosclerosis with narrowing of the
lumen. The aorta showed a moderate to a marked atherosclerosis in the arch
and descending portion. Microscopically the large arteries of the kidneys showed
a marked grade of arteriosclerosis. There was an increase of fibrous tissue, round
cell infiltration, distention of a few of the tubules, and hyalinization of some of
the glomeruli.
Anatomic diagnoses. Pemphigus, gastric ulcer, acute; arteriosclerosis, gen-
eralized; nephritis, chronic vascular.
ANALYSIS OF RESULTS
Chemical constituents of the blood in acute pemphigus
Patients with acute pemphigus show abnormal concentrations
in the serum (Table II) of the following constituents; sodium,
total fixed base, potassium, protein and non-protein nitrogen.
The concentration of serum sodium was less than 132 m.eq./l.
one or more times in all patients studied during the stage when
mouth lesions existed. Three patients, A. T., G. P., and S. S.
had concentrations of serum sodium of approximately 120
m.eq./l. shortly before death. Such a value, representing a
decrease of 20 m.eq./1. from normal, is indicative of a profound
disturbance of acid-base balance of the body. The degree of
reduction in serum sodium in patients with acute pemphigus was
associated with the severity of the clinical condition and the mass
of skin involved. Similarly, a return toward normal of the con-
centration of this constituent was associated with clinical im-
provement and regression of the skin lesions. Exceptions were
noted in S. C. and C. 0. shortly before death though both had
experienced at least one clinical remission with restoration of the
serum sodium concentration. Late in their illnesses, however,
the concentration of this constituent was normal while the clinical
condition appeared ominous.
The correlation of the changes in the serum and the clinical
condition may be illustrated by data from A. K. From Decem-
ber 27, 1935 until January 8, 1936, the serum sodium decreased
from 138.6 to 128 m.eq./l.; meanwhile the clinical state became
progressively worse. Clinical improvement followed special
treatment and on January 14, the serum sodium had increased
to 137.8 m.eq./1. No new bullae appeared after February 9.
Subsequent bloods during the next 3 years showed a normal
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DATE 5 . 0
5 0
m.eq. m.eq. m.eq. m.eq. ,n.eq. m.eq.
100 100 '' ''• eI per 100 100 100• User hter liter liter liter liter •
S. C. 9 Feb. 6, 1939 13.8 34.1 142.9 131.5 5.1 24.2 98.5 2.4 3.8 50 Poor
s.c. 9 Feb. 13, 1939 145.0 135.4 5.0 4.0 99.3 2.5 4.1 35 Grave
5. C. 9 Feb. 20, 1939 149.9 139.5 3.9 104.8 37 Grave
C. 0. 10 Nov. 15, 1938 148.0 125.0 12.7 93.7 6.1 Grave
C. 0. 10 Nov. 22, 1938 147.3 136.5 4.9 101.3 4.9 38 Poor
C. 0. 10 Nov. 29, 1938 145.8 132.5 4.4 100.2 4.6 37 Fair
C. 0. 10 Dec. 7, 1938 153.3 139.5 5.7 101.5 4.6 30 Good
C. 0. 10 Dec. 12, 1938 150.5 131.3 11.9 96.0 5.4 49 Fair
C. 0. 10 Dec. 22, 1938 145.7 132.5 5.3 4.6 98.0 4.9 28 Fair
C. 0. 10 Jan. 3, 1939 150.9 136.0 7.7 5.0 100.3 4.6 34 Fair
C. 0. 10 Jan. 21, 1939 26.9 144.4 131.7 5.0 4.8 25.0 101.6 29 Poor
C. 0. 10 Feb. 3, 1939 25.4 144.8 129.1 4.6 4.8 101.7 4.8 31 Poor
C. 0. 10 Feb. 26, 1939 80.1 135.2 4.2 4.7 102.4 2.5 5.3 34 Grave
C. 0. 10 Mar. 6, 1939 151.8 5.4 42 Grave
concentration of serum sodium. Two patients with acute pem-
phigus, M. W. and W. B., were not studied extensively and no
data from them are given in Table II.
The concentrations of total fixed base and potassium were not
determined prior to 1937. Three patients with acute pemphigus
studied recently have had, at most determinations, a con-
comitant lowering of sodium and total fixed base. Exceptions
were noted when changes in sodium were accompanied by in-
creases in serum potassium. The highest concentration of serum
potassium, 12.7 m.eq./l., was observed in the first blood taken
on C. 0. One week later, the concentration was 4.9. Subse-
quently, the concentration increased to 11.9 with exacerbation
of symptoms. The highest potassium observed shortly before
death was 7.2 in S. S. Both S. C. and C. 0. had normal con-
centrations of potassium before death. The lowest potassium
observed was 1.9 m.eq./l. on S. S. after special treatment. This
will be discussed below.
Abnormal concentrations in serum chloride were not en-
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countered as frequently as in serum sodium. The lowest serum
chloride observed was 85.6 m.eq./1. in S. S. Six weeks later
this was 99.0. A. T. was the only patient who had a low sodium
before death and a relatively normal serum chloride.
The concentration of serum calcium was decreased during a
crisis in all of the patients in whom it was studied. In S. C.,
S. S., and C. 0. it was less than 4.0 m.eq./l. for 2 or more weeks.
In each of these patients, a return toward normal was believed
to have been achieved by whole blood transfusions and it was not
related chronologically to the clinical improvement. Conversely,
in S. S. though the concentration of serum calcium had decreased
to 3.6 on August 18, 1938, the clinical condition meanwhile was
very reassuring. The abnormal concentrations in serum calcium
were accompanied by similar low concentrations in serum pro-
tein. It is assumed, therefore, that the principal reduction was
in the calcium bound to protein and that the concentration of
ionized calcium was not appreciably altered.
The concentrations of serum bicarbonate and phosphate were
in the range for normals at most observations. A significant
reduction in concentration of phosphate was noted during the
treatment of S. S. The lowest concentration observed was 1.7
mg. per cent. This diminution accompanied a similar change
in serum potassium concentration.
The serum protein concentration was less than 5.2 gm. per 100
cc. at least once, in all of the patients in whom it was studied.
In A. K. it decreased from 5.8 to 5.1 during a 6 day period begin-
ning January 9, 1936. One month later following clinical im-
provement it was 6.9. S. S. and S. C. showed a progressive
decrease to 4.2 gm. during the three weeks after their initial
admission to the hospital. Restoration followed whole blood
transfusions. A progressive decrease with each relapse was char-
acteristic. Without transfusions, improvement in clinical con-
dition was followed by very slow restoration of the protein con-
centration.
The concentration of serum albumin and globulin and the
A/G ratios are given in Table III. In all samples there was a
diminution from the normal in concentration of albumin and an
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increase in globulin. The A/G ratio was reduced correspond-
ingly.
The oxygen capacity and cell volume, indices of hemoglobin
concentration of whole blood, were below normal. It was not
believed, however, that the anemia was sufficiently severe to
account for any of the ominous symptoms. The reduction in
concentration of hemoglobin was associated with the reduction
in concentration of serum protein and in several of the patients
it reached a minimum after clinical improvement was evident.
The restoration of the hemoglobin following transfusions was not
as rapid as was the restoration of serum protein.
TABLE III
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The non-protein nitrogen content of the serum was normal in
two patients and elevated in 5. The highest value observed was
75 mg. per 100 cc. This was on the blood of S. S. on July 25,
1938 and on February 16, 1939. On both days the azotemia was
accompanied by an increase in potassium and a decrease in so-
dium.
Chemical constituents of the blood in chronic pemphigus
Only 6 of the 24 patients with chronic pemphigus (Table IV)
showed a serum sodium below 135 m.eq./1.; the lowest observed
was 131.2. This minimum value for chronic pemphigus is
similar to the maximum value for patients with acute pemphigus
during a crisis. Frequent observations were not made of the
patients with chronic pemphigus but the available data suggest
TABLE IV
Concentration of contituent8 of blood from patients with chronic pemphigu8 or
pemphigoid lesionc
SERUM Z
a 0 ZPATIENT DATE 3 .— oi
vol. cc.
m.eq. m.eq. m.eq. m.eq. m.eq. m.eq. mg. 9 mg.per per per per per per oo 'oo
.
L. J. D. 11 Feb. 28, 1935 17.3 40.8 134.5 26.4 102.8 14 Fair
W. E. L. 12 Jan. 5, 1935 17.0 42.3 133.7 104.8 34 Fair
W. E. L. 12 Sept. 25, 1938 i8.3 44.4 148.0 133.2 22.7 104.5 Fair
W. E. L. 12 Apr. 16, 1937 45.2 151.1 140.2 23.2 103.3 7.8 30 Fair
W. E. L. 12 Jan. 12, 1939 151.5 139.5 4.4 3.0 33 Fair
A. P. 0. 13 Mar. 5, 1935 140.2 110.0 Poor
M. T. 11. 14 Mar. 19, 1936 139.4 100.6 5.1 35 Fair
D. W. H. 15 Feb. 27, 1936 19.3 46.1 140.9 30.0 100.0 6.5 36 Fair
D. W. H. 15 Mar. 14, 1936 17.6 39.6 136.1 26.9 99.8 8.5 46 Fair
D. W. H. 15 Apr. 13, 1936 19.1 42.5 149.5 132.5 27.3 98.2 6.5 41 Good
D. W.I. 15 Apr. 21, 1936 18.6 44.4 131.3 26.0 100.6 6.5 31 Good
D. W. H. 15 May 26, 1936 145.6 25.7 101.8 39 Good
S. J. 16 Mar. 4, 1936 15.2 37.2 136.1 26.0 96.9 5.8 31 Poor
S. J. 16 Mar. 14, 1936 15.2 36.7 138.7 29.1 97.2 5.6 75 Poor
E. A. H. 17 Apr. 4, 1936 17.5 37.2 155.0 135.8 22.9 105.0 5.4 38 Fair
E. A. H. 17 Apr. 16, 1936 14.4 34.7 133.8 26.4 103.2 5.4 47 Poor
J. L. 18 June 23, 1936 38.1 151.0 141.4 29.3 102.0 Fair
A. L. K. 19 Dec. 4, 1936 16.3 37.6 150.9 141.5 25.7 104.0 7.3 26 Fair
C. S. 20 Oct. 14, 1936 41.6 146.8 139.2 23.5 Fair
D. S. 21 Feb. 16, 1937 36.7 143.5 132.1 23.7 98.6 8.0 26 Poor
D. S. 21 Feb. 27, 1937 12.9 31.3 148.9 138.5 23.9 101.8 7.4 21 Fair
D. S. 21 Mar. 20, 1937 16.3 40.8 151.1 141.0 25.8 98.2 8.4 26 Fair
D. S. 21 Apr. 6, 1917 38.3 150.3 140.9 23.3 101.5 8.2 Fair
J. O'M. 22 Apr. 13, 1937 18.6 42.3 151.0 139.5 102.2 5.8 23 Fair
E. H. 23 Nov. 24, 1937 151.9 138.8 4.6 4.3 100.7 5.5 Fair
E. J. H. 24 Dec. 7, 1937 19.8 45.3 151.3 138.8 5.0 4.4 24.8 103.8 3.6 5.4 34 Poor
G. B. 25 May 10, 1938 153.7 144.0 3.3 5.0 27.0 100.8 3.2 4.6 34 Fair
D. M. H. 26 Nov. 26, 1938 148.0 138.7 4.3 6.1 100.1 4.2 6.6 25 Good
D. F. 27 June 17, 1938 147.7 136.4 4.7 4.0 105.3 3.2 5.3 22 Fair
D. F. 27 July 7, 1938 29.4 149.1 136.7 3.9 101.8 4.1 4.4 19 Fair
D. F. 27 Aug. 2, 1938 147.7 135.5 4.0 4.9 7.1 18 Fair
D. F. 27 Sept. 2, 1938 144.0 136.6 4.3 103.5 6.0 Fair
D. F. 27 Oct. 19, 1938 151.8 137.5 4.0 4.9 103.3 4.1 6.8 23 Good
D. F. 27 Jan. 28, 1939 36.6 149.5 139.0 4.1 104.0 3.0 7.0 22 Good
R. P. 28 Sept. 22, 1938 145.8 131.7 8.2 7.1 Fair
H. P. 28 Oct. 3, 1938 145.9 137.0 4.3 4.5 25.5 97.4 3.4 6.4 22 Fair
B. P. 28 Oct. 20, 1938 153.7 140.6 4.1 5.5 100.5 3.9 6.9 31 Good
C. Ma. 29 Oct. 26, 1938 17.6 39.0 151.8 4.6 4.3 36 Fair
C. Ma. 29 Nov. 9, 1938 38.3 147.3 137.5 4.9 100.0 5.9 43 Fair
C. Ma. 29 Nov. 22, 1938 15.2 34.3 147.5 135.3 5.4 4.5 99.1 4.9 6.6 42 Fair
C. Ma. 29 Jan. 9, 1939 14.7 32.1 154.5 141.4 4.1 100.2 3.3 52 Fair
C. Me. 30 Jan. 17, 1939 154.6 140.5 4.3 5.2 99.3 3.4 7.1 36 Fair
F. Ma. 31 Feb. 8, 1939 35.2 151.5 140.7 4.2 102.4 2.3 6.9 35 Good
K. 5. 32 Feb. 15, 1939 41.0 142.6 4.4 5.0 102.8 3.0 7.6 40 Good
B. B. 33 Feb. 28, 1939 45.6150.0136.2 4.5 4.6 101.5 3.1 6.7 32 Fair
36. B. 34 Mar. 2, 1939 42.3 156.1 141.5 5.3 4.8 106.5 3.2 6.5 43 Fair
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that the amount of skin involved was not directly related to the
concentration of serum sodium. Thus W. E. L., was covered as
extensively with skin lesions on April 16, 1937 when the serum
sodium was 140.2 as 6 months previously when the serum sodium
was 133.2. Likewise, there appeared to be no correlation be-
tween the level of serum sodium and the course of chronic pem-
phigus. There were 7 patients who died in this group. The only
patient on whom blood was taken within a week before death,
E. H., had a serum sodium concentration of 133.8. Of the other
patients who died, five of whom had a complicating terminal
process, bloods were taken from 9 days to 3 months before exitus.
The concentration of serum sodium was in the low range for nor-
mals for most of them; in none was it below normal. The lowest
base observed was 143.5 m.eq./l. in D. S. on February 15, 1937.
The concentration of serum potassium was determined in 10
patients. The highest value observed was 8.2 m.eq./1. in the
serum of R. P. on September 22, 1938. The lowest serum chlo-
ride concentration was 95.8 m.eq./l. In only 6 patients was the
concentration of this constituent below the average range for
normals.
The serum calcium concentration was 4.5 m.eq./l. or less in 6
of the 12 patients on whom it was determined. The lowest value
observed was 4.0. The serum protein concentration was deter-
mined in 15 patients with chronic pemphigus. It was less than
6.0 gm. per 100 cc. in 9. There was no consistent variation in
the concentration of serum bicarbonate. The extremes observed
were 19.5 and 30.0 m.eq./1. Serum phosphate was determined in
the blood from 7 patients and was in the range for normals in all.
The serum non-protein nitrogen was above 40 mg. per 100 cc.
in 4 patients, all of whom were older than 65 years. It is reason-
able to attribute the variations in this constituent to a chronic
degenerative process in the kidneys rather than associate them
with the pathogenesis of the skin lesions. The concentration of
hemoglobin as measured by the oxygen capacity and cell volume
was below normal in most of the patients on whom it was deter-
mined. Generally a low serum protein was accompanied by a
decreased concentration of hemoglobin.
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The acid-base balance of the blood was studied in 9 patients
who had generalized skin conditions other than pemphigus (Table
I). The variations from the normal in this miscellaneous group
of patients are not thought to be significant. It is believed, there-
fore, that the changes in concentration of the several constituents
of the serum which were observed in the patients with pem-
phigus are noteworthy.
Chemical constituents of bullous fluid
Bullous fluid for analysis was obtained from 6 patients. If
bullous fluid is a transudate the concentrations of the sum of the
TABLE V
Concentration of con8tituents of bullous fluid
NU P AS- fflO- P OTEnePATIENT BE DATE FIXED SODIUM SlUM BIDE NIThO-AS GEN
m.eq. m.eq. m.eq. m.eq. mg. per pm. per
per liter per ZCer per liter per liler 100 cc. 100 cc.
W. E. L. 12 Dec. 18, 1934 131.5 101.1
W. E. L. 12 Jan. 4, 1935 136.1 105.6
D. W. H. 15 Mar. 9, 1936 132.2 97.8
D. W. H. 15 Mar. 11, 1936 128.2 95.4
G. B. 25 May 11, 1938 155.0 144.8 3.2 107.4 4.6
D. F. 27 June 18, 1938 142.7 131.0 5.6 101.6 3.4
D. F. 27 June 29, 1938 147.9 4.5
S. C. 9 Oct. 18, 1938 127.0 7.5 4.3
S. C. 9 Oct. 28, 1938 140.7 130.7 5.5 40
C. Ma. 29 Oct. 31, 1938 150.5 139.6 4.8 111.4 38 2.8
C. Ma. 29 Nov. 10, 1938 148.4 4.2 106.4 40
acids and bases per unit volume of fluid should agree with those
of serum. Inspection of Table V shows that such an agreement
is a fact. That bullous fluid is not an ultraffitrate may be de-
duced from the high protein content. None of the fluids ex-
amined were hemorrhagic and it was believed that the protein
present represented leakage from the plasma.
Body fluid volumes
Plasma volume, blood volume, and interstitial fluid volume
were determined on 4 patients with acute pemphigus and 7
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patients with chronic pemphigus (Table VI). In employment of
the terms plasma volume and interstitial fluid volume, it is as-
sumed that these functions Were measured. That plasma volume
was actually measured seems more certain than interstitial fluid
volume. During the determination of plasma volume no dye
was excreted into the urine. This way of escape may be ex-
TABLE VI









kg. cc. cc. liter
S. C. 9 Oct. 14, 1938 66.1 3700 5830 18.3 Acute pemphigus Generalized eruption
S. C. 9 Nov. 17, 1938 56.0 3840 5450 17.8 No new hoUse for 8 days;
marked clinical improve-
ment
S. C. 9 Dec. 13, 1938 60.2 3880 5620 19.5 Reappearance of many
small bullae
S. C. 9 Jan. 18, 1939 57.0 3880 5620 18.7 Generalized eruption
C. Ma. 29 Nov. 7, 1938 80.0 5050 8060 23.5 Chronic pemphigus Many bullas
C. Ma. 29 Dec. 20, 1938 78.3 4080 5970 21.9 Many bullae
C. Ma. 29 Jan. 12, 1939 75.7 3700 5400 21.7 Few bullae
S. S. 8 Nov. 10, 1938 81.7 4080 7470 23.0 Acute pemphigus Reappearance of many
small bullae
S. S. 8 Dec. 14, 1938 65.3 4380 6880 20.7 No new bullae for 8 days
W. E. L. 12 Jan. 12, 1939 55.5 3410 5760 15.0 Chronic pemphigus Generalized skin lesions
for 4 years
A. K. 7 Jan. 25, 1939 73.3 3500 6050 15.2 Acute pemphigus No skin lesions for 3 years
C. Ifie. 30 Jan. 30, 1939 50.5 2200 3920 12.6 Chronic pemphigus Lesions confined to con-
junctivae
F. Ma. 31 Feb. 8, 1939 66.1 3770 5800 20.0 Chronic pemphigus Generalized skin lesions
K. 8. 32 Feb. 18, 1939 74.4 2580 4260 14.4 Chronic pemphigus Few bullas
C. 0. 10 Feb. 26, 1939 54.4 3810 5440 20.4 Acute pemphigus Skin denuded exten-
sively; few bullae
B. B. 33 Mar. 2, 1939 64.7 3920 7260 20.8 Chronic pemphigus Generalized skin lsions
M. B. 34 Mar. 20, 1939 60.7 3170 4755 16.7 Chronic pemphigus Few bullae
cluded. Leakage of dye through the capillaries cannot be
excluded. For determination of interstitial fluid volume the
amount of sodium thiocyanate excreted into the urine was taken
into account in the calculation. Change of permeability of the
tissue cells and leakage into them of thiocyanate might have
occurred. It is assumed by us that such was not a fact. Gibson
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(9) has found the average plasma volume to be 43 cc. per kg. of
body weight in 49 normal males. The average interstitial fluid
volume has been observed by several investigators (8, 9, 10),
to be about 20 per cent of the body weight. If these observations
on normal persons are employed for comparison, the increase in
body fluid volumes in patients with pemphigus is large. The 3
patients with acute pemphigus who were studied during a re-
mission showed plasma volumes as great as 70 cc. per kg. of
body weight. This is an increase of more than 60 per cent over
the average for normals. Changes in interstitial fluid volume
were greater although the percentile increase was less. The
patients with acute pemphigus had 7 to 10 kg. excess of this fluid.
In S. C. and S. S., a decrease in body weight was accompanied by
a progressive percentile increase of interstitial fluid.
There appeared to be no correlation in the acute cases between
forination of bullae and increase in volume of body fluids. In
S. S. and S. C. as the skin lesions improved temporarily there was
no appreciable diminution in fluid volume. Only one patient
with acute pemphigus, A. K., was studied after he had been free
from skin lesions for 3 years. Observations made at that time
were essentially normal.
Two patients with localized chronic pemphigus C. Me. and
K. S., showed little variation from the normal. The remaining
5 with generalized pemphigus showed some increase in volume
of body fluid, but the increases were not as great as were ob-
served in patients with acute pemphigus. It appears that the
fluid volume changes in patients with chronic pemphigus persist
as long as large areas Of skin are involved. Thus W. E. L., who
had suffered from pemphigus for more than 4 years, had a plasma
volume which was 62 cc. per kg. of body weight and an inter-
stitial fluid volume of 27 per cent of body weight.
Renal function studies
Routine studies of the urine showed no evidence of renal dys-
function which could account for the elevation of non-protein
nitrogen or the other chemical changes in the serum. The ex-
cretion of phenolsulphonphthalein dye was investigated in 3
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patients with acute pemphigus and 8 patients with chronic
pemphigus. A normal response was observed in all patients of the
first group. The lowest return in patients with chronic pem-
phigus was observed in C. Ma. He was 73 years old and the
delayed excretion was probably a function of degenerative
changes in the kidneys. There is no satisfactory explanation
for a delayed response in D. F. A normal response was observed
after her skin lesions had cleared. Inulin and creatinine clear-
ances were done on S. C. The inulin clearance (average of 3
periods) during the exfoliative stage was 106 cc. of plasma
cleared per minute and creatinine 144 cc. of plasma cleared per
minute. These data are essentially normal. It is concluded
that neither glomerular nor tubular function is impaired in pa-
tients with pemphigus.
Post mortem observations
Autopsies were allowed on 3 patients with acute pemphigus
and 4 patients with chronic pemphigus. Two patients with
acute pemphigus showed anatomical changes in the adrenals
which are believed to be significant. B. Z. had hypertrophy of
both adrenals, thrombosis of the left adrenal vein and infarction
of the left adrenal. Microscopically, both adrenals showed
pathological changes. The right adrenal had a small medullary
hemorrhage. The left adrenal was completely infarcted and
cortex and medulla were distended with blood and fibrin. Both
adrenals of A. T. were hemorrhagic. The medullary portions
were necrotic while the cortical regions appeared to be preserved.
In addition, acute duodenal ulcers and thrombosis of the right
common iliac artery were observed.
The four patients with chronic pemphigus on whom a post
mortem examination was allowed were 54, 73, 77, and 78 years
old, respectively. All had serious complicating conditions.
Microscopically, the adrenals of E. Ho. showed cystic degeneration
of the medulla. In the other patients the findings were not per-
tinent to this discussion.
Treatment
Many drugs were applied locally to all of the patients. Un-
doubtedly they exerted a favorable influence on the skin lesions
METABOLIC STUDIES ON PATIENTS WITH PEMPHIGUS 59
in some patients but the basis for evaluation is highly unsatis-
factory. Our principal interest in treatment was confined to oral
and parenteral therapy in those patients with acute pemphigus.
Since a disturbance of water and salt metabolism had been
demonstrated it seemed reasonable to attempt to restore the
changes to normal. While no hard and fast division of the
metabolic dyscrasia is imperative for analysis it is practical to
consider at least 3 phases. These are: (1) changes in the acid-
base balance of the blood; (2) decrease in concentration of serum
protein; and (3) increase in volume of body fluids.
Most of the changes in the acid-base balance of the blood, i.e.,
decrease in serum concentration of total fixed base, sodium and
chloride and increase in potassium, may be observed in acute adre-
nal insufficiency (11). The anatomical changes in the adrenal
glands at autopsy of B. Z. and A. T. appeared to confirm the patho-
genesis of the chemical changes. Five patients, therefore, with
acute pemphigus were treated as if they were suffering from
adrenal insufficiency. The treatment comprised large amounts
of adrenal cortex extract and sodium chloride solution, paren-
terally. From 10 to 15 cc. of extract and 1000 to 1800 cc. of
physiological saline solution, daily, were considered adequate.
Each of the 5 patients who were treated in this manner, A. R.,
A. K., S. S., S. C., and C. 0., showed a return toward normal
of the concentration in the serum of total fixed base, sodium,
potassium, chloride and non-protein nitrogen. The response of
these constituents was similar to that of a patient with adrenal
insufficiency treated in a similar fashion.
The concentration of serum sodium in S. S. increased from 120.0
on July 25, to 134.2 m.eq./1. on August 12, 1938. The concen-
tration of serum potassium decreased concomitantly from 10.4
to 1.9 m.eq./l. During this period the above regime of therapy
was instituted. Following the discontinuance of the adrenal
cortex material, the concentration of potassium returned to
normal and sodium decreased slightly. Similar changes were
observed in C. 0. From November 15, to 23, 1938, the serum
sodium increased from 125.0 to 136.5 m.eq./1., serum chloride
increased from 93.7 to 101.3 m.eq./1. and serum potassium
decreased from 12.7 to 4.9 m.eq./l. Cessation of treatment was
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accompanied by a gradual return of the concentration of con-
stituents to abnormal values. Resumption of treatment was
accompanied by restoration to normal a second time. It is be-
lieved, therefore, that the administration of adrenal cortex ex-
tract and saline solution initiated the restorative process.
Clinical improvement eventually followed restoration of the
disordered acid-base equilibrium in each of the 5 patients treated.
Neither the clinical improvement nor the restoration of the blood
changes were as rapid, however, as may be observed during the
treatment of an acute crisis of Addison's disease. In fact, during
the first few days after beginning the regimen, the patients in-
variably showed new areas of diseased skin and the regression of
the clinical condition continued. More than a week elapsed
in some of the patients before it was evident that the development
of new bullae had been checked. In explanation of this observa-
tion, it must be assumed that factors other than adrenal insuffi-
ciency are important in the pathogenesis of acute pemphigus.
If acute adrenal insufficiency were the sole etiologic mechanism
it seems reasonable to expect immediate clinical improvement
following replacement therapy.
The benefit from sodium chloride and adrenal cortex material
administered together was similar in the 5 patients. The benefit
derived from separate administration of either was investigated
in 3 patients. S. S., S. C., and C. 0., were given salt and adrenal
cortex extract until clinical improvement was established. The
extract was then discontinued meanwhile continuing the salt
solution. Continued clinical improvement invariably ceased
following the withdrawal of the extract. A relatively stationary
clinical condition was observed for as long as 4 weeks in 5: S. and
S. C. on salt solution alone. Clinical regression was obvious
during each of three experimental periods on C. 0., following
withdrawal of extract. Resumption of extract was accompanied
by clinical improvement.
The duration of remission in acute pemphigus was variable and
apparently unpredictable. A. R. and A. K. had satisfactory re-
missions during the first admission to the hospital which have
continued for 3 and 3 years, respectively. The others were
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less fortunate. S. S. cleared up completely during the first ad-
mission to the hospital but the remission persisted only about 5
weeks. The relapse which followed was milder and not as alarm-
ing as the original eruption. This was treated as before and a
second remission followed. This remission was equally satis-
factory but shorter in duration. In spite of what was thought to
be adequate amounts of active material, the patient subsequently
died, nearly 8 months after the onset of generalized eruption.
The courses of S. C. and C. 0. were similar, but shorter in dura-
tion. A satisfactory remission followed treatment with extract
and salt solution in S. C. He was allowed home and was thought
to have been in good physical condition. A relapse followed
shortly, however, and he died about 7 months after the onset of
the generalized eruption. C. 0. received considerable benefit
from the treatment, but at no time was his skin completely clear.
When he was given extract his general condition was fair. When
this was omitted, regression was obvious.
In contrast to the response to salt and cortical extract in each
of the 5 patients treated in this manner, a similar number who
were not treated promptly died. The longest interval between
the onset of the acute exfoliative stage and death was 2 months;
the shortest interval was 11 days. None of the patients in this
group enjoyed a spontaneous remission and once they became
acutely ill, their clinical course was one of uninterrupted regres-
sion. Blood studies were performed in 3 of the untreated group
who died. Values on admission in this group were equally ab-
normal.
An attempt was made in S. S., S. C., and C. 0., to raise the con-
centration of serum protein by whole blood transfusions. This
was successful in S. S. and S. C.; less so in C. 0. The levels were
not maintained, however, and repetition was necessary. A. K.
and A. R. were not given transfusions and both recovered even-
tually. A. K. had a minimum concentration of serum protein
of 5.1 gm. per 100 cc. This returned to normal with clinical
improvement. The effect of the transfusions when given was
thought to be supportive (12) as recovery was possible without
them.
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No practical means for correction of the body fluid changes was
devised. Restriction of fluid intake was not indicated as their
daily consumption was already low. Salyrgan and ammonium
chloride were given to S. S. without producing a diuresis. A
patient with generalized anasarca from renal or cardiac failure
would have responded probably with a significant outpouring
of body fluid. Thiamin chloride, the anti-ben-ben vitamin,
was given to S. C. without effect. It was believed that if the
collection of fluid in pemphigus had been caused by a vitamin
B1 deficiency, such as occurs in wet ben-ben; a beneficial effect
would have resulted.
Fowler's solution was given in large amounts to 4 of the patients
who died and to one who lived. Parenteral liver extract, vios-
terol, cod liver oil, Harris yeast tablets and suiphanilamide have
been recommended and were given in large amounts. Because
of the hemorrhagic tendency in acute pemphigus, large amounts
of vitamin C were given to some of the patients. We were un-
able to attribute direct benefit to any of these materials.
A modicum of information was obtained regarding the treat-
ment of patients with chronic pemphigus. Many of the drugs in
contemporary use were tried without benefit. Seven patients
died while undergoing treatment. Only one patient, D. H.,
appeared to clear spontaneously. He enjoyed a complete re-
mission which has persisted for more than 3 years. None of the
patients in either group had ever received "germanin" (Bayer
205).
DISCUSSION
These metabolic studies on patients with pemphigus have
yielded little information regarding the etiology of the disease,
but considerable knowledge of the pathogensis. A disturbance
of water distribution in the body and the concentration of con-
stituents in the serum seems established. In acute pemphigus
both disturbances are severe; in chronic pemphigus, a disturbance
of water distribution predominates.
Patients with acute pemphigus during a crisis show many
changes in the serum which suggest adrenal insufficiency. The
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only constituent which does not conform to this syndrome is
serum protein. For in other conditions an acute adrenal in-
sufficiency is accompanied usually by an increase rather than a
decrease in protein. Comprehensive acid-base studies of patients
with pemphigus have not been reported previously, although
several investigators have observed the chloride concentration in
the serum. Our observations confirm some of their findings.
Bernhardt (13) investigated the chloride concentration in 10
patients. Four had a concentration above normal; in 2, it was
normal and in 4, it was below normal. The lowest reported
was 88 m.eq./l. Leszcz'nski and Blatt (14) reportd low blood
chlorides in 6 patients although no values are given. Urbach
(4) who believed that pemphigus is associated with a retention
of water and salt by the tissues observed a serum chloride above
normal in 5 patients. The highest concentration noted was 116
m.eq./l. The results of Urbach can not be reconciled with ours.
Further evidence that damage to the adrenal glands is asso-
ciated with the pathogenesis of the blood changes was obtained
from the post mortem studies. Two patients with acute pem-
phigus who died and were examined at necropsy showed adrenal
involvement. It is appreciated that the cortices of the adrenals
were not obliterated in either patient. That the cortices were
subjected to severe and possibly overwhelming trauma is pre-
sumed. It is presumed further that because the damage was
inflicted rather rapidly, a disturbance of functional elaboration
of the vital hormone might have overshadowed morphologic
changes.
Other post mortem reports upon patients with fatal pemphigus
appear to confirm ours. Bushke and Langer (15) observed
atrophy of the adrenals at necropsy in one patient with pem-
phigus. In a series of 37 autopsies of patients who died from
pemphigus of various types, Földvári (16) noted no constant
pathological change. He did observe, however, hypoplasia of
the adrenals in one patient and atrophy in another. Bilateral
adrenal cortical necrosis was found by Wells (17) in one patient
at autopsy. He attributed the necrosis to ingestion of "germ-
anin" (Bayer 205) which had been prescribed first more than a
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year before death. Recently, Tomlinson and Cameron (18)
described bilateral degenerative changes in the adrenal cortex of a
12 year old child who died from pemphigus. They, also, at-
tributed the cortical damage to "germanin" which had been
given the patient over a period of many months. An alternate
interpretation seems to us more reasonable. We believe that the
morphologic appearance of the adrenals is associated with the
pathogenesis of pemphigus and is not an end-result of "germanin"
intoxication or idiosyncrasy. There was one other post mortem
finding in our series consistent with adrenal damage. In ad-
renalectomized animals, acute duodenal ulcers may develop.
At autopsy, A. T. had an acute duodenal ulcer.
Lastly, the response to adrenal cortex extract and infusions of
saline is suggestive of adrenal insufficiency. All of the patients
who were given adequate amounts of active material and salt
solution had a restoration of the blood changes and clinical
improvement. It was our experience that salt solution alone
did not exert a favorable influence on the clinical course. This
confirmed Polanos observation (19) made in 1932.
Other clinical findings in patients with Addison's disease in-
clude hypotension and pigmentation of the skin. Hypotension
was observed infrequently in the group with acute pemphigus.
The explanation for this may be related to the change in plasma
volume. Patients with Addison's disease usually have a sig-
nificant decrease in plasma volume with a hypotension. Pa-
tients with pemphigus, on the other hand, have an increase in
plasma volume and no decrease in blood pressure would be ex-
pected. The development of brown pigmentation at the site of
healed pemphigus lesions was noted on several patients. Iso-
lated patches of pigment were indistinguishable from those seen
in chronic Addison's disease. Mouth pigmentation was not ob-
served. We agree with Capelli (20) that the pigmentation of
pemphigoid lesions is consistent with adrenal insufficiency.
Abnormal concentrations of the constituents of the blood of
patients with chronic pemphigus were observed but the varia-
tions from normal were not constant. Except in a few patients
the concentrations were not sufficiently abnormal to justify the
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use of adrenal cortex extract. Only one patient received this in
adequate amounts. Restoration of the acid-base balance fol-
lowed without clinical improvement. It is believed that none
of the patients with chronic pemphigus died from this condition
per Se. Of the 24 patients, the 7 who died had a severe degenera-
tive disease as a complicating factor. Examination of the
adrenal glands in 4 patients showed no constant pathological
change.
In experimental periods of increased water and sodium chloride
intake, Kartamischev (5) observed a positive balance for these
substances in several patients with pemphigus. One case studied
at autopsy (21), however, showed no increased content of sodium
chloride by any of the organs of the body. In fact, the concen-
tration of salt in all tissues except muscle was below that of the
control patient. Runtová (22) noted an increased concentration
f sodium chloride in bullous fluid shortly before death. He
believed that its purpose was resistance to infection. A similar
retention was noted by KristIc (23) in 5 patients, while in 3
patients it was not observed. If the concentration of sodium
chloride in serum and bullous fluid is compared, there was no
retention of salt by any of the patients in our series.
A decreased concentration of serum protein was observed in
patients with either form of pemphigus. This finding has been
noted and discussed by BrØckner-Mortensen (24). It seems
likely that the decreased concentration is related to hydration of
the body, loss in bullous fluid (25), cutaneous oozing, and loss in
interstitial spaces. No observations were made on amount of
protein lost by cutaneous oozing but the protein content of
bullous fluid was surprisingly high. The content of interstitial
fluid is increased in cutaneous and subcutaneous spaces as well
as in the deep tissues. A small increase in protein content in
interstitial spaces would reduce serum protein content appre-
ciably. The Nikoiski sign (26) is elicited, presumably, because
of an increase in cutaneous fluid. Pitting edema is taken as
evidence of an increase in subcutaneous fluid.
The mechanism of the increase in interstitial fluid is not
known. None of the commonly encountered causes of anasarca
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appear to be operating in patients with pemphigus. The in-
creased plasma volume is consistent with the ingestion of an
excess of fluid. The patients did not, however, complain of an
intense thirst and no excessive ingestion was observed. Renal
or cardiac failure seem equally unlikely. The several tests of
renal function showed normal values. Retention of salt with
retention of water was not demonstrated in any patient. The
increase in fluid volume is thought to persist for as long a time as
the skin is involved. Thus, W. E. IL., 5 years after the onset of
the generalized skin lesions, had increased fluid volumes. A. K.,
however, had had no new lesions for more than 3 years and had
normal fluid volumes.
It is of interest that the use of adrenal cortex material affects
the concentration of constituents of the serum but appears not
to influence the total fluid volumes. Thus S. S., showed little
variation from the normal in bloods taken November 10 and De-
cember 12, 1938. The fluid volumes, however, increased appre-
ciably. Similarly, from October 14 through December 12, 1938,
though the concentration of constituents of the serum was re-
stored to normal in S. S., the fluid volumes meanwhile had in-
creased. It is assumed that the adrenal cortex extract and salt
solution influenced the acid-base constituents, but was without
effect on the volume of body fluids.
Any contemporary theory of the etiology of pemphigus should
not purport to be anything more than theory. The statement in
current text-books that pemphigus is a virus or bacterial disease
is not believed to be supported by acceptable evidence. If it is
proved, however, that pemphigus is produced by a virus or a
streptococcal infection, it would strengthen our argument about
the pathogenesis and contribute toward a satisfactory explana-
tion of the complete pathological syndrome. It is known that
infectious diseases may reduce the amount of adrenal cortex
hormone usually available. In pemphigus, a micro-organism
might produce the skin lesions as well as damage the adrenals.
Hemorrhage, infarction, necrosis, and atrophy would be later
changes in previously infested areas. In any theory, the fluid
and chemical changes in the body should be considered as second-
ary manifestations.
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SUMMARY
Metabolic studies in 34 patients with pemphigus are reported.
The classification of acute and chronic pemphigus was em-
ployed. A diagnosis of acute pemphigus was made in 10 patients.
An increase in plasma, blood and interstitial fluid volumes was
observed in all patients with generalized skin lesions. Blood
studies in the patients with acute pemphigus showed abnormal
concentrations of certain constituents, which were consistent
with acute adrenal insufficiency. Five patients with acute pem-
phigus were given supportive or non-specific treatment only.
Death followed in from 11 days to 8 weeks after onset of acute
symptoms. Post mortem examinations were allowed on 3.
Damage to the adrenal glands was evident in 2.
The remaining 5 patients with acute pemphigus were given
large amounts of adrenal cortex extract and sodium chloride
solution parenterally. Clinical improvement followed with res-
toratiOn of the acid-base changes. Two patients have enjoyed a
remission which has persisted for 3 and 3 years respectively,
without further treatment. A remission was achieved in the
other patients on this regimen but it persisted only as long as
active material was administered. Eventually this became in-
effective.
The changes in the concentration of constituents in the blood
of the patients with chronic pemphigus were less constant.
Therapeutic data from these patients were not conclusive.
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